INTRODUCTION
The earliest treatment of the genus JI.Iirnulns was by George Bentham in the Scrophulariaceae Index in 1835. Other early revisions of the group were by Asa Gray, Botanical Contributions in the Pmceedings of the American Academy of Arts and Sciences, 11:71-104, 1876 , and by E. L. Greene, Mimulus in the Studies in the Botany of California and Parts Adjacent, Bulletin of the California Academy of Sciences, 1:66-127, 1885 . Following these early publications no further study of the group as a whole appeared until the Monograph of the Genus Mimulus by Adele Lewis Grant in the Annals of the Missouri Botanical Garden, Vol. 11, 1924 . The accumulation of material and proposed species for the widely spread and highly variable group including Mimulus guttatus and closely related species have been "ery great, and a thorough study of this group was shown to be necessary by the apparent confusion in classification as reflected in the existing literature and the determinations on herbarium specimens.
The geographical area of this study includes primarily Alaska, British Columbia, Washington, Oregon, California, and Idaho; however Mimulus gutlatus is distributed largely west of the Rocky Mountain system and some specimens were studied and cited from southwestern Alberta, Mexico, and other states west of the Rocky Mountain system. Methods of study employed by the author were as follows:
(1) Field. Extensive studies of the plants in the field were made throughout Western Oregon and the \Vallowa Mountains of Eastern Oregon, and in Southern California.
(2) Greenhouse and Garden. Growth studies were performed whenever viable seeds were obtained. 1\I imulus guttatus varieties typicus, gracilis, and grandis, Mimulus Tilingi, and Mimulus laciniatus were studied in this manner. Results of these studies are given in the discussions of M imulus laciniatus and M imulus guttatus v-ar. gracilis.
(3) Cytology. Pollen mother cells were used for cytological information. Anthers were fixed for a period of from 4 to 24 hours in 2: 1 alcohol-propionic. Smears were made with propionic-carmine, and the staining process was al-*A paper based on a thesis presented to the General Faculty of Claremont College in partial fulfillment of the requirements for the degree of Master of Arts.
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The writer wishes to express gratitude to Dr. Lyman Benson of the Department of Botany and Herbarium of Pomona College for inspiration and guidance in this undertaking and for aid in the solving of problems and in securing material. long, l-6 times length of the leaf; leaves simple, 0.5-5.5 em. long, 0.3-3 em. broad, ovate, broadly ovate, or rarely oblong or orbicular, the margins serrate, crenate, serrulate, or subentire, with few teeth, rarely more than 15, or doubly dentate with additional small teeth between, proximally attenuate or rounded, or obtuse, distally obtuse or acute, glabrous or pubescent, slimy or dry, 3-5 veined, clear, light green, sessile or with petioles up to 2.5 em. long, pubescent or glabrous; uppermost (floral) leaves glabrous or pubescent, at maturity not markedly or regularly reduced upward, usually of nearly the same size or only slightly smaller and of same appearance as lower leaves; inflorescence of 1-5, rarely 7-8, flowers per stem; pedicels slender, only slightly elongated in fruit up to 2.5-9 em. or rarely only 1 em. long, often only 1-2 em. longer in fruit than in flower, straight, glabrous, glabrate, or subglabrous; calyx 9-20 mm. long, 4-10 mm. broad, frequently dotted with large red spots, glabrous, glabrate, subglabrous, or puberulent, the sinuses glabrous or pubescent, the upper tooth 2~ to 3 times length of the others, with very slight folding of lower pairs of teeth, teeth obtuse; corolla bright yellow, 1.8-4.5 em. long, at least twice the length of the calyx; capsule 5-10 mm. long, 2-5 mm. broad, sessile or shortstipitate; style 1-1.5 em. long, glabrous or subglabrous. Bot. Obs. and Crit. 1:189. 1906. M. alpinus (Gray) Piper, Contrib. U.S. Nat. &rb. 11:510. 1906 . M. minusculus Greene, Leafl. Bot. Obs. and Crit. 2:5. 1909 Bot. Gard. 11:155. 1924. Stems slender, 2-35 em. long, 1-2 mm. in diameter, unbranched or branching at bases or nodes, rarely producing leafy stolons; internodes 1-11 em. long, 1-5 times length of the leaves; leaves simple, 0.5-5 .. 5 em. long, 0.3-3 em. broad, ovate, broadly ovate, or rarely oblong or orbicular, the margins serrate, crenate, or serrulate, sessile or with petioles up to 2.5 em. long; inflorescence of 1-5, rarely 7-8 flowers per stem; pedicels 2.5-9 em. long in fruit.
Moist ground, mountain rivulets, glaciers, and streams at higher elevations, 2,500-9,000 feet in Alaska, Western Canada, ·washington, and Oregon; 4,500-12,000 feet in California, Idaho, and Montana; and above 6,800 feet in Nevada, Colorado, and Utah. Alpine Grassland and Tundra and Rocky Mountain and Sierran Forests; Nome, Alaska, southeastward to Illicillewalt Glacier, British Columbia and \'Vaterton Lakes National Park, Alberta, Rocky Moun-Stems commonly producing numerous leafy stolons which sometimes become branch-like, not commonly branching at the nodes, slender, 2-17 em. long, less than 1 mm. in diameter; internodes, 1-5.5 em. long, l-6 times the length of the leaf; leaves ovate or elliptic, proximally rounded or obtuse, distally rounded or acute, 0.3-1 em., rarely 2 em. long, 0.3-l em. broad, margins minutely serrate or subentire; inflorescence of l terminal flower or 2-4 flowers at the top two nodes; pedicel l-3 . .1 em. long in fruit.
Moist areas, glaciers, mountain streams, and lakes, 4000-9500 feet elevation, Selkirk and Coast ranges of British Columbia, Canada; Olympic and Cascade mountains, Washington; and the \Vallowa Mountains, Oregon. Late July to September. 
MIMULUS GUTTATUS DC.
Glabrous or pubescent annuals or perennials; roots fibrous; stems erect or decumbent at the bases, 0.2-15 dm. long, 2-15 mm. in diameter, slender or stout and fistulose, frequently rooting at the lower nodes or occasionally reproducing by stolons, branched or unbranched, glabrous or pubescent; internodes 1-19 em. long, longer or shorter or same length as leaves; leaf blades simple except for occasional small lobes at the bases, ovate or obovate or sometimes broadly ovate or orbicular or rarely oblong-lanceolate, 0.4-12.5 em. long, 0.3-10 em. broad, proximally obtuse or rounded, with 5-7 main veins, glabrate, puberulent, sparsely pubescent, or sometimes tomentose or glaucous, sessile or the petioles up to 9.5 em. long, glabrous, pubescent, or tomentose; uppermost leaves (floral leaves) usually much reduced and regularly reduced upward, 3-20 mm. long, pubescent, tomentose, or sometimes glaucous,. free, only slightly united, or connate-perfoliate, sessile, entire or toothed, apically acute or rounded; inflorescence sometimes scorpioid at first, of numerous (rarely less than 5-6) flowers in the uppermost leaf axils or sometimes in the axils of even the basal pair of leaves; pedicels slender or sometimes stout, usually much elongated in fruit, becoming l-8 em. long, straight or recurving in fruit, glabrous, g-Iabrate, or sometimes pubescent or tomentose, sometimes reddishtinged; calyx in fruit frequently red-spotted and red-ribbed, 6-30 mm. long, 3-15 mm. broad, glabrous, glabrate, pubescent, or sparsely pubescent, sometimes densely pubescent, the sinuses tomentose or glabrous, the upper tooth somewhat longer than the 4 lower teeth, the lower pair of teeth sometimes folding over and nearly closing the orifice of the calyx; corolla 0.5-1 em. long, usually at least twice the length of the calyx but rarely shorter than the calyx; capsule 5-12 mm. long, oblong, oval, or sometimes subglobose, sessile or shortstipitate; style 2-25 mm. long, glabrous or puberulent.
KEY TO V~\RIETIES
Leaves not conspicuously glaucous; uppermost free or pairs somewhat united at the bases, 3-10 mm. long. Corolla at maturity 1.5-4 em. long, twice the length of the calyx.
Calyx not at all truncate at base or top, sinuses tomentose, upper calyx tooth 2-3 times length of others, lower teeth sometimes folding over others; leaves glabrous or pubescent, lacking small tomentose area on dorsal side. loc. cit., nom. n-ud. M. equinus Greene, Leaf!. Bot. Obs. & Crit. 1:189. 1906 . M. puberulus Greene, Rydb. Fl. Colo. 311. 1906 . M. prionophyllus Greene, Leaf!. Bot. Obs. and Crit. I :190. 1906 Uppermost leaves free or somewhat united at the bases, pubescent, much reduced, 3-10 mm. long, apically acute.
Inflorescence never scorpioid.
Pedicels slender, becoming 1-6 em. long in fruit, straight, pubescent, puberulent, or glabrate, not markedly red-tinged.
Calyx 6-22 mm. long, 5-15 mm. broad, upper tooth 2-or rarely 3-times length of the others, sparsely puberulent or glabrate; the sinuses tomentose.
Corolla at maturity twice length of the calyx, 1-4 em. long.
Capsule 7-8 mm. long, oblong.
Style 8-20 mm. long.
Widely distributed.
Late May to September.
var. gracilis
Glabrous or sparsely pubescent.
Stems slender or occasionallv stout and fistulose, 5-7 mm. in diameter, com;nonly geniculate.
Internodes 1-14 em. long, 1-9 times length of the leaves.
Leaf blades simple or frequently with small lobes at the base, orbicular or broadly ovate, sometimes broader than long, size similar to var. typicus, proximally rounded or subcordate, glabrate or puberulent; the petioles 0. Corolla at maturitv twice length of calyx, 1.5-3.5 em. long.
Capsule similar to var. typicus.
Style 6-12 mm. long.
March to early July. Internodes 2-11.5 em. long, 1-3 times length of the leaves.
Leaf blades simple or sometimes with small lobes at the base, broadlv ovate or orbicular, 2-ll em. long, 2-8 em. b~oad, proximallv rounded, pubescent or tomentose; the petioles 1-9.5 em. long, glabrous or tomentose, lowest kaf blades same length, longer, or shorter than the petioles, not commonly red-tinged.
Uppermost lea vcs similar to those of var. typicus in degree of union and in size, however pubescence commonly greater.
Pedicel.1· stout, becoming up to 1.5-4.5 em. long, straight, glabratc or tomentose, not markedly red-tinged.
Calyx commonly larger than var. typicus, 17-30 mm. long, 10-15 mm. broad , upper tooth 2-times length of others, scarcely any folding of teeth, pubescent or tomentose, the sinuses tomentose.
Corolla at maturity twice the length of calyx, 2.5-4 em. long.
Capsule 8-12 mm. long, broadly oval.
Style 12-25 mm. long.
Ocean bluffs and dunes.
April to September.
var. glaucescens Glaucous and subglabrous.
Stems slender or stout and fistulose, 1-6 mm. in diameter, occasionally geniculate, glaucous.
Internodes similar to those of var. typicus.
Leaf blades simple, orbicular, or ovate in outline, 1-10 em. long, 1-8 em. broad, proximally rounded or subcordate, glaucous and glabrous, the petioles 1-7 em. long, some noticeably purplish-tinged, lowest petioles and leaf blades approximately same in length.
Uppermost leaves conspicuously glaucous, connate-perfoliate, sessile, entire or serrulate, frequently larger than the other varieties, 5-20 mm. long, usually apically rounded.
Pedicels slender, becoming up to 1.5-3.5 em. long, recurving, less pronounced than var.
gracilis.
Calyx 10-25 mm. long, 7-15 mm. broad, upper tooth only slightly longer than the oth~rs, lower pair of teeth folding over the others, glabrous, sinuses glabrous or tomentose.
Corolla at maturity twice the length of the calyx, 1.5-3.5 em. long.
Capsule oblong, 6-12 mm. long.
Style 7-17 mm. long.
Tehama and Butte counties, California.
April to July.
var. arvensis
Essent;ially glabrous.
Stems slender or broad and fistulose, 2-10 mm. in diameter, not geniculate.
I
Inten~odes 6 Leaf blade simple except for occasional small lobes at the base, orbicular, 1-6 em. long, 1-6 em. broad, proximally cordate, sparsely pub'"scent, petioles 1-5 em. long, glabrous or subglabrous, lowest petioles same length or longer than leaf blades, petioles rarely to 5 mm. shorter than blades.
Uppermost leaves similar to those of var. typicus in degree of union and in size, however pubescent above and tomentose below.
Inflorescence never scorpioid. M. guttatus var. gracilis is an early flowering form blooming as early as the middle of March, but occurring most abundantly during the latter part of April, in May and in June. This early growth in cooler temperatures may be responsible for the abundance of red coloration (possibly anthocyanin pigments) occurring in the lea Yes, sterns, calyces, and pedicels. Plants of this group grown in the greenhouse exhibited this red coloration while those of var. typicus did not. The extreme form is wry striking and it differs greatly from the extreme form of var. tyjJicus, but the great number of intermediates makes it uncertain whether the populations are sufficiently differentiated to be considered as separate varieties without further study of the forms in the field. This will require extensive field study of the group from April through July with special notice of forms occurring in the latter part of June. A thorough study of these entities in the field may make classification of this group as a variety inadvisable, or on the other hand may provide information showing var. gracilis and var. typicus as readily segregated populations. Specimens lacking matureland. California in the North Coast Ranges from southern Siskiyou, Humboldt, Trinity, and Mendocino counties south to Contra Costa and Santa Clara counties; one collection from south of Milford, southeast edge of Lassen County. April to June. This variety differs from the other varieties in the short corolla, scarcely exceeding the calyx or included within the calyx; short style, 2-5 mm. long; and short pedicels l-3 em. long in fruit.
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